The Eastern
Slope of the Rocky Mountains and the adjacent foothills comprise the watershed of the Saskatchewan River System. Most of the rivers, except a few tributaries that arise in areas such as the Cypress Hills, originate along the mountain chain. These waters are of prime importance in the irrigation of 840,000 acres in southern Alberta and in the proposed irrigation of large tracts of land in southern Saskatchewan.
The effects of grazing intensity on the water-intake characteristics of soils of the area have not been s t u d i e d previously. Work elsewhere has indicated that these effects may be important.
D u 1 e y and Kelley (1939) found that the infiltration rate on native sod with a good cover was several times that of bare ground. In a further study, Duley and D o m in g o (1949) found that total cover including live grass and associated litter was more important than the kind of grass or the type of soil in inducing a high water-intake rate. Dyksterhuis and Schmutz (1947) noted that natural mulch was a primary factor in determining total annual infiltration of water into rangeland.
Rauzi. (1960) found that the water-intake rate increased with an increase in the amount of natural mulch and standing vegetation. Alderfer and Robinson (1947) found runoff losses to vary from 0 to 2 percent on ungrazed range and from 33 to 80 percent on heavily g r a z e d range. Both Tomanek (1948) and Hopkins (1954) showed that a relationship exists between the amount of natural mulch and the moisture content of rangeland soils.
The purposes of the study were to assess the effect of grazing by cattle on the water-intake rate of soils in the fescue grass-1 a n d of southwestern Alberta and to determine the effect of various constituents of the vegetation cover on the water-intake rate.
Description of the Area
At the Range Experiment Substation, Stavely, located in the Porcupine Hills of southwestern Alberta, u n gr a ze d areas and areas that had been grazed by cattle at four rates for 10 years were available for study ( Figure  1 ). These rates of grazing and the condition of the experimental fields during the study period were:
Intensity and rate of grazing for a 6-month  Range  summer season  condition  Light-12  acres per  animal unit  Excellent  Moderate-9  acres per  animal unit  Good  Heavy-6 acres per animal unit Good Very heavy-3 acres per animal unit Fair A downward trend was evident under the heavy rate of grazing although the field was considered to be still in good condition.
The vegetation of the area has been described by Moss and Campbell (1947) . The study sites were located on orthic, shallow, black soil developed on glacial till. The soil texture ranged from loam to clay loam. Average an n u a 1 precipitation for the period 1950-1959 was 23.91 inches of which 9.21 inches, or approximately 40 percent, was received as snow.
Methods
Water-intake rates were determined by means of a mobile infiltrometer shown in Figure 2 . 
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FIGURE 2. Mobile infiltrometer used to determine water-intake rates of rangeland soils. The unit is operating on an 8 per cent slope.
The procedure followed was the same as that outlined by Rauzi (1960) . Simulated rainfall was applied to a circular 13-squarefoot area in which a a-footsquare test plot was centered. The metal plot frame was set 2 inches into the ground and extended 2 inches above ground. Thus the test plot was surrounded by a larger area receiving rainfall and the possibility of error through lateral movement of water was reduced. The water-intake rate was measured as the difference between the rate of application an d the amount of measured runoff. No provisions were made to measure interception or surf ace retention of water and hence these were included in the measured intake. These amounts were negligible after the first 15 to 30 minutes of the l-hour test run.
The rates of application varied from 3.2 to 3.5 inches per hour but they were probably well in excess of natural rainfall intensity for the area. Water was applied to each plot for a l-hour period and rate of runoff was determined at 5-minute intervals.
The infiltrometer was calibrated before and after each l-hour test run to accurately determine rate of application. The last half of the test run provided the best measure of t h e water-intake (Rauzi, 1960) and the rate for the second 30-minute and fourth 15-minute periods are reported. The study was divided into two parts as follows:
Effect of grazing intensify on fhe wafer-intake rafe
Water was applied to a series of S-plot clusters located on comparable so i 1 and topography within each grazing field. Fifteen to 18 samples (5 to 6 three-plot clusters) were obtained in each field. In sampling, data were obtained from 3-plot clusters successively from each field to obviate the effect of varying soil moisture or plant growth. Samples were obtained during the periods August-September, 1959, and July-September, 1960 .
Soil samples for moisture determinations were obtained by 6-inch increments to a depth of 18 inches with a King tube. Five cores were taken from each of three locations within each grazing field. Soil temperatures at an 8-inch depth were recorded daily at five locations within each grazing field.
The percentage basal area of vegetation on the test plots was determined by the vertical point method at a sampling intensity of 100 points per plot. Only basal "hits" of vegetation were recorded. Standing vegetation on the plots was clipped to ground level after the test run and was divided into grasses and forbs and shrubs. Natural mulch on the plots was collected at the same time and was screened to remove soil material. Samples were oven-dried at 160°F. and yields of dry matter were determined.
Effects of various consfifuenfs of the cover on Ihe water-intake
An ungrazed area of fescue grassland in excellent condition was selected for the study. Treatments were (1) Check, (2) Current growth of vegetation removed to ground level, (3) Fresh mulch removed, and (4) All vegetation and mulch removed to ground level. Plots measured 10 x 12.5 feet and were replicated Data presented in Table 1 show the percentage basal area of various constituents of the cover under four rates of grazing. As the intensity of grazing increased the total percentage basal area of grasses decreased. The percentage basal area of forbs and shrubs tended to increase with an increase in the rate of grazing except under the very heavily grazed treatment. The slight decrease of forbs and shrubs was attributed to use of unpalatable vegetation by hungry cattle. The portion of the ground surface covered by mulch was less under the very heavy grazing rate than under the o t h e r treatments. Large amounts of cow manure in various stages of decomposition were found on the very heavily grazed field. The material was classed as mulch since it appeared to have value in protecting the soil surface from erosion by water. The material classed as mulch on the remaining treatments was found to be mostly dead plant material in various stages of decomposition. Considerably more bare ground was present under the very heavy rate of grazing than under the light, moderate,, or heavy grazing rates.
The data in Table 2 show the water-intake rates, y i e 1 d s of various constituents of the cover, and amounts of soil loss as affected by the four grazing treatments. The rate of waterintake was directly related to the condition of the ranges. The amount of water absorbed in 1 hour showed a similar relationship.
Soil loss was not serious under the light, moderate, or heavy rates of grazing. The amounts WATER-INTAKE RATE 81 shown were attributed to soil disturbance as a result of placement of the plot sampling frame. Soil loss was a factor under the very heavy rate of grazing although the cover (Table 1) was apparently sufficient to prevent excessive soil movement. After rains, windrowing of plant material and other debris has been noted on slopes of the very heavily grazed field. This was indicative of an overland flow of water and hence of unsatisfactory water-intake characteristics of the soil. pounds per acre under four treatments. Amount of water absorbed and rate of intake were significantly higher on the undisturbed plots than on those from which fresh litter, current vegetation, or all surface organic matter was removed. The comparatively high rate of intake where bare ground was exposed was attributed to the large amounts of root material present in the surface inch of soil (1845 pounds per acre). Soil loss was negligible except w h e r e bare ground was exposed. Percentage soil moisture in June, 1960, Table 3 , decreased at all depths as the intensity of grazing increased. During the 1960 study period soil temperature differences between t h e light and very heavily grazed fields were approximately 6 "F (Table 4 .) during the warmest part of the season and tended to become equal as the season advanced.
Effect of various constituents of fhe cover on ihe water-infake rate
The data represented in Table  5 show the amount of water absorbed in 1 hour, the rate of water-intake, and soil loss in
Discussion and Conclusions
The data in Table 5 appear to support Rauzi's (1960) contention that the rate of water-intake on rangeland increases with an increase in the amount of standing vegetation or natural mulch. The amount of soil lost from artificially bared plots was high. Some protection was afforded the soil on these plots by the root material present in the surface inch of soil. Observations during the plot study indicated that soil loss from naturally bared plots, in which roots would have disintegrated, would have been well Table 2 . Less water termine the effects of grazing inentered the soil where cover had tensity and cover on the waterbeen removed and bare ground intake characteristics of soils of exposed by excessive grazing the fescue grassland.
A mobile than where a good cover of vegeinfiltrometer was used to apply tation and mulch were present. artificial rainfall at measured Conversely, more water was lost rates to selected study sites. The 
